Brucellosis is common in the central region of Saudi Arabia. The major clue to the diagnosis is serologic testing. In 3 years, over 500 positive patients who had a titer of 1:160 or more were identified. Brucella species was the single organism most commonly recovered in all blood cultures, being found in 24% of patients with cultures positive for pathogenic bacteria. The expected greater number of Brucella cultures with high initial recorded titer was confirmed; 31% of the positive high-titer group had positive Brucella cultures. Conclusive correlation was uncommon below the 1:640 titer. The lower titers were less useful as indicators of active disease in this population, in which many people appear to have persistent low antibody levels.
Although relatively rare in the United States (21) , brucellosis is a major diagnostic concern in Saudi Arabia, particularly in the central Nejd region around Riyadh. Urbanization and medical care are advancing swiftly, but the population has a nomadic heritage which perpetuates the ingestion of fresh camel, goat, and sheep milk, suspected sources of the disease.
The disease has been periodically reviewed in early and recent medical literature (5, 7, 9, (16) (17) (18) . In humans, the acute disease presents with fever, chills, sweating, malaise, and arthralgia. The chronic infection may have localized abscesses in the bone, spleen, liver, kidney, or brain.
Although the disease may be suspected in a patient with typical manifestations and a history of exposure, the diagnosis can be proved only in the laboratory. Tests for Brucella antibodies are helpful in diagnosis, but isolation of the organism by culture is needed to confirm the existence of the disease.
In this hospital, reliance has been placed on serologic methods for early diagnosis. Blood cultures for Brucella species are attempted for definitive diagnosis, even though Spink reported positive blood cultures in only about 50% of his cases (17) .
This study was undertaken to determine the sensitivity, specificity, and predictive value of a serologic response in brucellosis. MATERIALS (Table 3 ). The sensitivity of the hemagglutination serologic test was 100%. In all patients with the disease, with a positive culture as the hallmark of brucellosis, a positive result was obtained (60 of 60). Specificity could not be calculated because there was no control group.
The predictive value of the serologic test was calculated. Given a patient with a positive titer, the probability of brucellosis was 0.313. Given a patient with a negative result, the likelihood of the disease was extremely low, the negative predictive value being 1.000 (Table 4) . Further analysis according to the height of the titer showed the 1:160 and 1:320 values to be of little worth (positive predictive value, 0.045), whereas the higher values collectively were 10 times more likely to be significant (positive predictive value, 0.456) (Fig. 1) . 
DISCUSSION
Brucellosis is a disease of protean manifestations, with presentations of meningitis, endocarditis, back pain, swollen joints, epididymo-orchitis, and fever of unknown origin all being encountered at this hospital and at other sites in Saudi Arabia (1-4, 8, 11-15, 19, 20) .
Diagnosis depends on serology, since cultures are not always positive and if they are, they may take 7 to 21 days to grow. The diagnostic level of the agglutination titer is controversial but has been given as 1:80 (18), 1:160 (9, 16), and 1:320 (5), such levels being consistent with past or present exposure to Brucella organisms or antigens that cross-react with Brucella species (due to tularemia, Yersinia infection, or cholera or vaccinations against these diseases).
A positive test may persist long after infection has subsided. In addition, a diagnosis cannot be considered valid in people connected with animal husbandry who frequently show significant titers.
The 2-mercaptoethanol brucella agglutination test is performed identically to the standard tube agglutination test except for the addition of 2-mercaptoethanol in each agglutination tube. It is useful in evaluating the effectiveness of treatment and as a means to rule out the diagnosis of chronic brucellosis. Patients with negative (.80) 2-mercaptoethanol titers 12 months after the onset of illness have had a favorable response to antibiotic therapy, and residual symptoms are unlikely due to brucellosis (6) .
An enzyme-linked immunosorbent assay has been developed to measure human IgG and IgM response to the major outer membrane proteins of B. melitensis. It is reportedly more sensitive in detecting antibody than a standard microagglutination test. However, in contrast to the expectation of high anti-IgM levels in acute Brucella infection and high anti-IgG levels in chronic infection, this enzyme-linked immunosorbent assay found high levels of both IgM and IgG in sera from patients with acute infection (10) . Although the nomadic life-style may be disappearing in Saudi Arabia, persons with that heritage retain their fondness for camel, goat, and sheep milk. The milk, fresh and unpasteurized and considered best while still warm, is generally from animals maintained by the family, although it can be purchased from commercial vendors. Veterinary field work has confirmed these foods as sources of brucellosis using serologic techniques with the animals.
In this geographic setting, where past and continuing exposure is frequent, it appears that the predictive value of the 1:160 or 1:320 brucellosis serology test titer is low. This finding mirrors the observation that certain farmers and veterinarians who work in brucellosis regions maintain a persistently high serologic titer for brucellosis antibody. At levels of 1:640 and above, however, the attending physician can place greater reliance on the test to identify the patient needing attention.
In conclusion, it has been shown that a brucellosis titer of 1:640 or above is a good predictor of the presence of brucellosis and is likely to be associated with a positive 
